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Chimpanzee audience effects
Audience effects arise when the signaling behavior of animals 
is affected by the presence of others. Whilst this phenomenon has 
been documented in numerous animal species, very little research 
has addressed what effect the listening audience has in the mating 
context. In this article we discuss our recent findings that the 
production of chimpanzee copulation calls is effected by the pres-
ence of potentially eavesdropping females and males. We relate 
these results to understanding the function of primate copulation 
calls in addition to what more they can tell us about the cognitive 
processes underlying primate call production.
Introduction
In various groups of social animals, mating events are sometimes 
accompanied by acoustically distinct vocal signals, usually produced 
by the females.1 These so called “copulation calls” have intrigued 
evolutionary biologists and stirred a considerable debate surrounding 
the proximate mechanisms and ultimate functions of this conspic-
uous behavior. Copulation calls are defined as acoustically distinct 
vocalizations produced prior to, during or just after copulations2 
and explanations for their pervasiveness range from calls just being 
incidental by-products of the copulatory act to calls synchronizing 
orgasm between the mating partners.3 To date, no less than 14 
different functional hypotheses have been put forward,4 with varying 
degrees of empirical support.
One of the most commonly invoked explanations suggests that 
these sexually selected traits function to alert males to the receptive 
condition of the calling female, subsequently inciting competition 
amongst them.5-9 Competition can occur directly between males or, 
at a smaller though no less important scale, between sperm, such that 
the female ends up with the most dominant mating partner and his 
genes. However, whilst these adaptive explanations address a number 
of important theoretical points their focus is on how the female’s calls 
affect the nearby adult male audience. The fact that the mating pair 
is usually part of a complicated social network, consisting of relatives, 
offspring, allies and social competitors, is not normally considered. 
In most primate species, females play crucial roles in the social fabric 
of the group, and it is therefore somewhat surprising that this has 
never been properly considered as a selection factor in the evolution 
of copulation calls. In a recent study of chimpanzee copulation calls, 
we sought to address this potentially relevant factor, by asking what 
role the presence of conspecific females plays in the call production 
of a copulating female.
To Call or Not to Call?
Chimpanzees are interesting for studying copulation calls for 
a number of reasons, primarily because they produce copulation 
calls at much lower rates than other primate species4 and because 
of the flexibility of their social system. In our study group at 
Budongo Forest, Uganda, females only called during a third of all 
copulations, significantly lower compared to, for instance, Barbary 
macaques (Macaca sylvanus; 86%)10 or yellow baboons (Papio 
cynocephalus cynocephalus; 98%).9 When probing into this differ-
ence, we found that calling was mediated by a number of variables, 
but most surprising was the resounding effect of the nearby female 
audience. Audience effects can arise when signal production is 
mediated by the surrounding social environment and not just 
the product of the original eliciting stimulus.11 Research from 
numerous social vertebrate species has elucidated the almost ubiq-
uitous nature of the audience on behavior, although the underlying 
cognitive processes may be very different (e.g., chickens, Gallus 
gallus domesticus;12 zebra finches, Taeniopygia guttata;13 brown 
capuchin monkeys, Cebus apella;14 Siamese fighting fish, Betta 
splendens15). In this case, we found that when there were high-
ranking females near the copulating female, who could potentially 
hear the copulation calls, low-ranking females were significantly 
less likely to produce them.16
Female-Female Competition
Regardless of social organization, free ranging female primates are 
regularly observed to mate promiscuously, both with males of their 
own but also with males of neighboring groups.17-19 One potential 
consequence is that females may compete with each other over 
access to high-quality males and their sperm,10,20,21 and this is likely 
to impact on the evolution of their behavioral strategies. In wild 
chimpanzees, there is now evidence that competition for resources 
amongst females can be high,22-26 and under certain socio-ecological 
conditions, females can compete aggressively, even lethally, with each 
other (reviewed in refs. 24 and 27).
In contrast to most other primate species, chimpanzees are 
male-bonded with females dispersing around sexual maturity.27 
Immigration of new females into a chimpanzee community can alter 
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make vocal “decisions”. Findings of this sort provide some evidence 
against the widely held model of primate calls as hardwired response 
predispositions11,30 in favor of explaining call production in terms 
of complex social cognitive processes. Further experimental evidence 
will be needed to clarify this issue and identify the specificity of audi-
ence sensitivity in primate copulation calling systems.
Conclusions
Over the last thirty years multiple theories for the evolution of 
copulation calls in primates have been put forward, although it is 
unlikely that any one is sufficient to explain call evolution in isola-
tion and for all species. In fact, copulation calls may operate at more 
than one level, with multiple functions.9 Whilst this is clear, most 
hypotheses have only focused on the function of copulation calls as 
male-orientated signals of receptivity.6 No study, as yet, has addressed 
the potential psychological impact of other group members, male or 
female. Understanding such “audience effects” is absolutely critical 
if we are to differentiate between the alternative functional explana-
tions for this widespread behavior.
Recent research on chimpanzees has shown that the surrounding 
male and, more surprisingly, the surrounding female audience 
can have a considerable impact on calling behavior in wild chim-
panzee females. It is therefore possible that both sexes have played 
a fundamental role in shaping the evolution of this acoustic signal. 
In chimpanzees, copulation calls have helped to shed light on the 
intricacies of social relationships amongst females and the role vocal-
izations can play as social tools in mediating these relationships. 
Further research will tell us whether these findings are restricted to 
chimpanzees or whether similar effects are found more broadly in 
social primate and indeed other mammal species.
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the sex ratio quite dramatically and potentially puts increased  pressure 
on resource availability, including access to male partners.16,24
At Budongo, our study group consisted of only five high-ranking 
adult males compared to almost 30 adult females, suggesting that 
competition amongst females for accessing males and resources was, 
at times, high. We found that refraining from calling during copula-
tions with high-ranking males was a common strategy when there 
were potentially aggressive high-ranking females around, suggesting 
that low-ranking females tried to dissipate the risks associated with 
such competition.16
This female-driven audience effect showed that female primates 
are not solely concerned about whether potential male mating part-
ners can hear them. Instead they appear to take into account which 
females are in earshot and modify call production to avoid conflict, 
allocating a significant role of female-female competition in the 
evolution of this reproductively important signal.
The Role of the Male Audience
Copulation calls are likely to function to attract the attention of 
males other than the mating partner,4 but little research has been 
done to investigate how flexible females are in adjusting their calling 
behavior in response to the presence or absence of specific males, i.e., 
to what degree they are capable of taking the potential male audience 
into account when producing copulations calls.
In a study focusing on the informational content of chimpanzee 
copulation calls we found that calls have the potential to signal the 
rank of the mating partner to listening individuals.28 Calls given 
while mating with high-ranking males consisted of higher-pitched 
frequency bands than calls given while mating with low-ranking 
males. Furthermore, although females produced copulation calls 
with all males, they were much more reluctant to do so when mating 
with a low-ranking male. Females can receive significant aggression 
from high-ranking males when mating with other males and our 
analyses clearly showed that a female’s decision to produce copulation 
calls was mediated by her probability of detection. Specifically, if the 
female was concealed by dense vegetation and furtive mating was 
possible she typically refrained from vocalizing, whereas if she was 
precariously exposed in a tree and potentially visible to surrounding 
males, the probability of producing a call was significantly higher.28
In chimpanzee societies one advantage of being high-ranking 
concerns the mating privileges that accompany it.27 As a conse-
quence, high-ranking males tend to aggressively exclude lower 
ranking males from mating, usually by challenging one or both of 
the mating partners.5,27,29 Anecdotal observations of surreptitious 
matings with low-ranking males suggest that females understand the 
potential consequences associated with breaking this “social rule”.
By producing an acoustically distinctive copulation call during 
more risky instances, when males are likely to see them, females are 
therefore providing honest information regarding the rank of her 
copulating partner, and we suspect that this “owning-up” potentially 
decreases male aggression. This is some of the first ecologically valid 
evidence suggesting that females do not just take into account the 
mere presence of the male audience, as is generally denoted by the 
broad “audience” effect, but also potentially what they can see.
Constantly keeping track of ever-changing audience composition, 
and its social implications, is no simple task. It requires that females 
monitor their surrounding conspecifics and use this information to 
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